A series of symmetrically substituted 2,3-diaryloxiranes 1 -4 (Fig. 1) has been studied as photoprecursors for carbonyl ylides [l -31. The stereochemistry of the adducts obtained on the interception of these 4rzn transient system with a variety of dipolarophiles provides information on the mode(s) of electrocyclic opening of the oxiranes to carbonyl ylides as well as on the mechanism of the 4n + 2 cycloaddition processes. While lb undergoes photoinduced ring opening, for example, in the expected disrotatory process, the ~rurzs counterpart, as well as 3a and 3b, behaves anomalously. The stereochemistry of the dipolarophiles in general is preserved in the cycloadducts; this is consistent with a concerted addition process. However, solvent effects, steric hindrance and possibly secondary orbital overlap factors may all play a role in determining the product distribution.
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The dipolar species generated photochemically from tram-and &s-2,3-bis(2-naphthyl) oxiranes (3a and 3b), unlike those highest occupied molecular orbital ylides derived from the isomeric stilbene oxides, were found to add to electron-rich as well as to electron-deficient alkenes. The cycloaddition reactions of 3 were identified as ground state processes which entail the initial formation of a triplet excited state intermediate. The isomeric bis(2-naphthyl) oxiranes 3 and stilbene oxides 4 also undergo thermally induced cycloadditions. Thermal additions involving such simple unsubstituted oxiranes represent reactions heretofore unreported. In these conversions, only the frans oxiranes behave in a manner consistent with the principles of orbital topology, and we conclude that thermal equilibration of the ylides must precede cycloaddition.
A comparison of the adduct ratios obtained by electron transfer sensitization with dicyanonaphthdene (DCN) using oxiranes 1 and 4 as substrates with the adduct ratios obtained on direct irradiation and thermolysis was conducted [4]. It is evident from such comparisons that regardless of the manner in which G-c bond cleavage is induced a common intermediate, presumably a ground state ylide, is produced before the ensuing interception.
It is noteworthy that oxiranes 5 and 6 bearing electron-deficient substituents such as cyano and carbomethyoxy groups on the three-membered ring undergo direct and energy-transfer-induced photoisomerization. In contrast these substrates proved to be unreactive toward electron transfer photoisomerization using * Extended abstract of a paper presented at the Xth International Conference on Photochemistry, Iraklion, Crete, Greece, September 6 -12, 1981. These examples led us to conclude that electron-rich energy transfer sensitizers such as tetramethylbenzidine (TMB) might prove effective in promoting the photoisomerization of 5 and 6 via oxirane radical anion intermediates, i.e. that these oxiranes might serve as efficient electron transfer acceptors. That this is indeed the case has been demonstrated by our ability to achieve photointerconversions of 5a and 5b, 6a and 6b, as well as of the stilbene oxides 8a and 8b using TMES as the donor sensitizer.
It is significant that attempts to trap the radical anions implicated in the isomerization of 5,6 and 8 have proved fruitless to date with both electron-rich and electron-deficient alkenes. For electron-deficient alkenes, the excited state of the donor sensitizer is conceivably quenched by the electron-deficient alkenes employed which are present in high concentration. Laser spectroscopy studies are currently under way to characterize the transients involved in the isomerizations observed for 5pt -8a.
The results obtained with electron transfer sensitization of vicinal diary1 oxiranes stimulated our interest in the potential cleavage of other C-C bonds flanked by aryl substituents in less complex systems such as substituted bibenzyls under similar conditions.
Our preliminary results show that activated bibenzyls bearing electron donor groups such asp,p'-dimethylbibenzyl and dimethoxybibenzyl (9 and 10 respectively) undergo electron-transfer-induced (with DCN) photocleavage in the presence of oxygen to give high yields of p-tolualdehyde andp-anisaldehyde. Cross-over experiments conducted with 9 and 10 in the absence of oxygen proved positive, which suggests that benzyl radicals may be formed as primary products of cation radical fragmentation and back donation. The results of our studies using TMB and bibenzyls bearing electron-deficient sensitizers will also be described.
Another focus of recent research in this area has been heterocyclic oxiranes including pyrazolinone spiroxiranes as well as the corresponding diazopvazoli- 
